Differential activity of Frizzled in the R3/R4 photoreceptors of Drosophila regulates the orientation of ommatidia. New evidence suggests that the cadherins Dachsous and Fat act upstream of Frizzled in this process.
Patterning of the compound eye in the insect
Drosophila is a complex process, which involves a number of steps that must each be correctly executed to produce the final precise array of 700-800 hexagonal facets. One of the first steps is the recruitment during larval life of photoreceptors into discrete ommatidial units, which go on to form the adult facets. Nascent ommatidia then undergo coordinated cell movements and rotate 90°, either clockwise if the ommatidium is in the dorsal half of the eye, or anticlockwise for ventral ommatidia. This results in the formation of an axis of mirror-image symmetry about the dorsoventral midline, which is then referred to as the equator ( Figure 1A ). Precise rotation is critical for subsequent correct packing of the ommatidia and its genetic control is the subject of intense investigation.
Rotation is thought to be controlled by a gradient of a ligand for the Frizzled (Fz) receptor, between the equator and the poles of the eye [1] [2] [3] . Differential activity of Fz produced by this gradient in two cells of each ommatidium -the R3/R4 pair -is then critical in determining direction of rotation. The cell closest to the equator (R3) has highest activity and the ommatidium rotates such that this cell moves away from the equator ( Figure 1B Finally, as fj, ds and fz are essential for polarity patterning in both the eye and the wing, it is tempting to think that these genes and ft might constitute an evolutionarily conserved cassette [5] . However, their roles and inter-relationships are not strictly analogous in each situation and the cross-regulatory interactions between these loci do not support a simple linear pathway. For instance, fj transcription is in fact regulated by both ds and ft as well as showing autoregulation. And in the eye, mosaic phenotypes are consistent with fz and fj having high activity at the equator and low activity at the poles [3, 12] , whereas ds shows the opposite [5] . Conversely, in the wing fz and ds now both show a proximal to distal activity gradient [16, 19] , whilst fj acts in the opposite direction [17] . Further studies of these factors will be required to resolve these mysteries. 
